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MONKEY  OTOGENIC  VIRUS,  CAUSING  THE  DEVELOPMENT  OF  TUMORS  IN  MAN 

/“Following  is  the  translation  of  an  artiole  by 
•  7,  n*  Parnes,  Institute  of  Virology  imeni  b.  i. 
Ivar.oyskogo,  AkN  iSih,  Moscow,  published  in  the 
Russian-language  poriodioal  Voproay  Virus olouii 
{ Problems  ox'  Virology),  Mo  6,  13^3,  pages  £43-549* 
it  was  submitted  on  27  Jul  1963*_7 


in  recent  years  a  number  of  works  have  appeared  which  have 
pointed  out  that  many  onkogonio  viruses  do  not  possess  a  strict 
species  speoifioity  and  are  capable  of  affecting  animal3  of  species 
which  arc  very  remote  in  a  phylogenetic  respect*  Thu  mo3t  striking 
example  is  tho  virus  of  Raus  chicken  sarcoma  which  is  capable  of- 
affccting  not  only  fowl,  but  also  mammals  -  white  mice  and  cotton 
rets,  hamsters,  rabbits,  and  guinea  pigs  /%,  5.  1-0/»  The  polyoma 
vii’us  affects,  6  different  spooies  of  mammals  ^33,  40*  Also  not 
strictly  species  specific  are  tho  viruses  of  mouse  leucoses  - 
wroesa,  uraffi,  Frend,  Moloni,  Mazurenko,  and  Rausher  /S,  20,  21, 

27,  26,  oo/.  Tho  SV4Q  monkey  virus  is  capable  of  causing  tumors 
in  hu.usters,  rats,  and  kastomys  £Zt  4,  13,  14,  17,  18,  34/.  Just 
as  the  polyoma  virus,  when  it  is  administered  to  the  human  organism 
it  causes  the  development  of  specific  antibodies  /j&tf \  /S4,  29,  487* 
The  dv'4p  virus  preserves  its  viability  in  the  human  organism  and 
is  discharged  into  the  external  environment  with  seoretiona  and 
excreta  Jzb,  2$} *  In  a  cell  culture  of  .man  and  in  vitro  the  SV^q 
virus  displays  a  oloarly  expressed  cytopathio  effect  £L%>,  387 
is  able  to  cause  the  transformation  of  cells  JTZ,  22,  31,  80,  3 9 

T-.-  :.r . .-H  ) 

The  question  of  the  capacity  of  oncogenic  viruses  of  animal 
to  cause  the  development  of  tumors  in  man  d,B  exceedingly  im¬ 
portant  both  in  a  theoretical  and  practical  respoct  in  connection 
with  vhe  problem,  of  the  orij/ogenicity  of  virus  vaccines 

Recently  a  now  virus  was  isolated  from  monkeys  (Yabu  virus)* 
it  sutractod  attention  to  itself  because  it  possesses  the  capacity 
to  cause  tumors  both  in  monkoys  and  in  persons  which  are  infected 
with  it.  This  is  the  first. virus  of  animal  origin  in  respect  to 
which  it  has  been  proven  that  it  is  capable  of  causing  tumors  in  man. 

History  of  isolation  of  the  virus*  .In  1957  in  Western 
,.uu!  ,  in  Nigeria  (Yaba;  an  "epidemic"  of  cutaneous  tumors  was 

in  a  colony  of  monkeys.  At  first  the  tumor  was  revealed 
on  t.a  snout  of  an  imported  monkey.  The  monkeys  imported  into 
Yabu  wore  ..siatio  monkeys  iaacaoa  mulatta  and  they  were  kept  in  an 
open  enclosure.  Soon  the  same  kind  of  tumors  appearod  on  20  impor¬ 
ted  .-.sian  Rhesus  monkeys  which  were  kept  in  an  enclosure  neighboring 
the  first  one.  Native  We st  African  monkeys  in  the  same  colony 
remained  healthy.  Apart  from  the  Rhesus  monkeys  only  one  young 
monkey,  a  baboon,  became  ill*  ZI27 
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Tumors  on  the  snout  and  body  grow  rapidly  and  often  reached 
several  centimeters  in  diameter.  Subsequently  they  underwent  averse 
development.  a  histological  inveatigation  showed  that  the  tumors 
have  a  mesenchymal  origin.  They  consist  of  lar6e  pleomorphio^lls 
many  of  which  contain  large  eosinophilio  inclusion  bodies  in  tho  * 
oytoplasm.  The  pros enoe  of  the  inolusion  bodies  in  the  cells  oro. 
vokod  the  thought  about  tho  possibility  of  thoir  viral  nature/ 

2*  °f  distribution  of  the  disease  among  the  monkeyf  sup¬ 
ported  tuis  assumption.  J  y 

ror  clearing  Up  the  question  of  the  role  of  the  virus  in  the 
°r  ®utane ous  tumors  in  monkeys  samples  of  the  tumors 
*n  a  “’°zen  state  to  tho  national  institute  for  hodical 
Xn'estigutiona  m  Lonuon.  At  tho  Andrews  Laboratory  it  was  proven 
that  tumors  could  be  caused  by  filtered  material  11,  367. 

I*.*.  caused  the  development  of  the  tumors  was 

Uted  ta^he  tP'Oup  of  variolous  viruses.  This  is  a  large  virus 
.mich  passes  through  uradocol  membranes  with  a  poro  3izo  of  0.65  «l~» 
When  filtrates  from  the  tumors  were  administered  to  Rhesus  monkeys 
tumorous  nodules  appeared  on  the  animals.  These,  just  as  with  scon- 
tancously  omorging  tumors,  initially  grew,  reached  maximum  sizes 

as  a  ruie  underwent  reverse  development.  The  tumors  were 
transplanted  from  monkey  to  monkey  by  means  of  intramuscular  and 
subcutaneous  injections.  The  nodules  appeared  in  5-20  days  after 
the  injection  /2 /. 

,  .  .  .  rt°I‘iJkoiqKy  oi  losions.  The  growth  of  tumors  emanated  out  of 
*  /Jsually  Rfter  the  subcutaneous  or  intracutaneou3 
njection  of  tue  virus  the  local  effects  were  expressed  insignifi- 

A  neutrophil  reaction  is  observed  only  during  the  first  day. 
Ills tjocytos  migrate  to  the  site  of  administration  of  the  virus.  In  ^ 

11  OUTS  ft  T*P  rvr»**rl  rmi-*  wow»  ^  a11  O  ~j,._  i.i , 

ta©  hxstxocytes  be^In  to  undergo  noticeable  changes  -  they  increase 
in  size  anu  acquire  a  polygonal  3hape.  Tho  cell  nuolel  exceed  by 
^-3  ^ioas  tneir  normal  sizes,  their  contours  bocorae  oval  or  curved, 
and  the  chromatin  is  dense  and  irregularly  distributed  in  the  cell, 
ino  cell  nemorane  is  thickened.  There  is  a  noticeable  increase  in 
”??  nu^oor  ar*?  sizR_  of  nucleoli,  hany  cells  are  found  in  a  state  of 
division,  iiultiplying  rapidly,  they  at  first  give  a  neo- 
plast-.o  nature  to  the  formations.  Already  on  the  4th  or  5th  day 
the  changed  histiocytes  form  oompact  nodules  2-3  mm  in  diameter, 
which  palpate  easily..  l)urin<$  microscopic  investigation  of  the  nodules 

Sli  !S03.Kr0  a?®n  a  fi*ld  of  vi8ion;  there  Ire  no  signs  of 

.  The,  opidermis  over  the  tumor  is  unchanged.  In  tho  course 
Y?ek  th?  suboutaneous  oellular  tissue  and  tho  skin  a 

VM.fikQr  Wivil  t-iiS  4  A  p*.. j  _ 

•  v* — — vw*  Auv*C  HMuvvui-e  xo  x  Uiiduu  •  xfcs  component 
cells  are  elongated  with  spindle-shaped  nuclei  and  relatively  barren 
protoplasm,  ihejf  are  disposed  in  the  tumoa  in  parallel  clusters 
implant ou  botwoon  tho  capillaries,  but  not  lying  parallel  to  them 
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sis  this,  takes  place  in  granulation  tissue •  The  tissue  of  the  tumor 
acquires  the  appearance  or  a  woven  trail.  Cn  the  9-13th  day  alter 
infection,  when  tho  tunior  is  5“10  son  in  diarooter,  such  Bwoven  trails* 
nro  Oosn  bust  oi*  all#  There  are  no  nodules  of  a  granulated  nature 
With  nocrosis  in  the  tumors  ^407 •  The  reticular  network  ic  not 
cuarsgod  significantly  during  growth  of  tho  tumor.  In  throe  weeks 
the  proliferation  activity  of  the  colls  is  reduced.  In  the  tumor 
along  with  the  spindle -shaped  cells  in  mitosis  there  appe&r  large 
degenerative  nondividing  cells  with  pyonotic  nuclei.  Reverse  devel¬ 
opment  of  tho  tumors  begins.  The  epidermis  over  the  turuor  is 
ulcerous- and  ofton  bnetorial  contamination  is  observed,  however, 
regression  of  the  tumor  oan  also  tako  place  with  unaffected  epidermis 
4Cy  *  Deposition  of  collagen  during  regression  of  the  tumor 
uous  not  take  place  and  a  scar  is  not  formed.  The  tumors  causod.  by 
tho  Yaba  virus  never  have  a  fibrous  nature  and  are  different  in  this 
r  :spoct  from  viral  fibroma  of  rabbits  or  deer.  Regression  of  the 
tumor  proceeded  without  central  necrosis,  as  a  process  of  tumor 
disintegration.  Tho  latter  is  connected  with  the  in  vivo  manifested 
cytopathic  action  of  Yaba  virus.  Immunological  reactions  of  the  - 
organism  do  not  play  a  deciding  role  hero.  Neutralizing  and  com¬ 
plement— fixing  antibodies  appear  relatively  rapidly  in  the  serum 
cf  monkeys  which  were  infected  with  the  Yaba  virus.  Their  level  ia 
high  during  the  growth  phase  of  the  tumor#  Cell  immunity  also  is 
no#  an  important  Xaotor  in  the  regression  of  tho  tumor.  Plaamatio 
cells  and  lymphocytes  accumulate  on  the  periphery  of  the  tumor  and 
remain  here  until  the  reverse  development  is  sufficiently  far  off 
and  the  mass  disintegration  of  tumorous  oells  is  taking  place. 

following  intravenous  administration  of  the  Yaba  virus  the 
entire  body  of  the  monkey  is  covered  with  numerous  fino  spots;  iu 
subsequent  days  the  number  of  losions  decreases,  but  those  that 
remain  continue  to  iricrca.ee  in  size.  Tumorous  nodes  are  formod 
not  only  Jn  the  subcutaneous  cellular  tissue,  but  also  in  the  lungs," 
ho’irt,  and  skeletal  musculature,  demoralized  hyperplasia  of  the 
t *s‘uo  of  the  lymph  nodes  and  spleen  is  noted*  It  takes  place  at 
tho  expense  of  growth  of  retioulo-endotbelial  elements.  Tumorous 
cello  arc  not  detected  in  the  tissue  of  these  organs..  Also  there 
ar«  «une  in  the  tissue  of  the  brain  and  the  salivary  and  sox  glands, 
j-h  ell  cases  tho  tumors  causod  by  the  Yaba  virus  have  the  nature  of 
D-u'C-ocytoma •  The  rumor  err.  tumorous  node;  “i.xch  develop  in  monkeys 
f< oil j'.’jtOg  t.ic  intravenous  administration  cf  th©  virus  cannot  be 
vio'Jdu  as  metastasis.  They  do  not  have  the  properties  of  malignant 
nuupludtns  a.id  arc  connected  with  the  influence  of  Yaba  viru3  on  the 
tissue  and  not  with  the  spreading  of  tumorous  cells  /wC?7.  following 
administration  to  monkeys  of  the  Yaba  virus  with  a  i'roynd  supplement 
the  tumors  may  also  develop  in  the  liver,  spleen,  or  kidneys. 

A  characteristic  peculiarity  of  tumors  caused  by^the  Yaba. 
virus  is  the  presence  of  inclusions  of  two  typos  J2t  icy.  hinute 
inclusions  appear  on  the  third  day.  They  arc  dense  circular,  sharply 
outlined,  basophilic  structures  which  are  located  near  the  nuolei. 


^Gradually  they  become  all  tho  more  expressed  and  occupy  a  larger 

tart  or  tho  cytoplasm,  forcing  the  nucleus  to  th©  side*  Somewhat 
ater  large  inclusions  appear.  Tiwy  are  barely  distinguishable 
from  tho  oytoplasm  and  ha  vo  irregular  o  on  tours  •  They  are  more  ex- 
-preased  in  tumors  which  have  undergone  rovoroe  development.  The 
line  inclusions  arc  probably  fggrogates  of  virus  DliA,  dature 
Virus  particles  are  not  revealed  in  thorn.  On  the  other  hand,  in 
the  largo  inclusions  there  are  many  typical  virus  particles*  They 
also  contain  amorphous  material  which  represents  cellular  detritus. 

in  later  stages  in  tho  cells  of  tumors  vacuoles  and  neutral 
fat  appear. 

/orpholofty  of  tho  virus.  In  size  and  form  the  virus  is 
similar  to  the  variolar  viruses.  In  thin  sections  of  cells  which 
have  been  contaminated  with  tho  virus  musses  of  oval  or  rouadou 
particlos  oan  be  soon  under  the  electron  microscope  at  low  magni¬ 
fy  tion.  They  iiavo  a  high  electron  density  and  are  located  in 
tho  perinuclear  zone. 

At  high  magnification  it  is  possible  to  soe  that  many  parti- 
olos  have  the  form  of  small  briok3  in  which  internal  structures 
stand  out  which  differ  in  their  density.  On  the  average  the  dimen¬ 
sions  of  the  bricks  are  200X280  raj*  /^0/» 

Particles  of  Yaba  virus  undergo  the  same  stages  of  develop¬ 
ment  as  viruses  of  variola  group  /5Q7 .  Cut  there  ia  no  immunolog¬ 
ical  affinity  between  them  /30,  2o/.'  The  yaba  virus  has  no  other 
common  traits  with  the  variolar  viruses.  Necroses  of  virus-con¬ 
taminated  cells  are  not  characteristic  and  are  observed  only  in 
lute  stages,  i'he  virus  does  not  have  an  affinity  for  squamous 
epithelium,  does  not  grow  on  chorio-allantoio  membrane  of  fertilized 
eggs,  does  not  cause  lesions  on  the  skin  of  a  rabbit,  and  does  not 
multiply  in  the  organism  of  mice. 

.tuitlpiicetion  of  the  virus  in  tissue  cultures.  In  the  first 
experiments  on'  tho  cultivation  of  Vaba  virus  in  a  culture  of  monkey 
kidney  oj  oertain  features  in  the  multiplication  of  the  virus 
wfre  revealed.  These  could  be  used  to  judge  its  cytopathic  effect, 
which  was  manifested  in  an  increase  in  the  size  of  the  cells  and 
intensive  granulation  of  the  protoplasm  in  the  initial  stages  of 
cultivation  of  the  tumorous  suspensions  and  in  the  first  and  second 
passages  in  the  same  culture,  in  subsequent  passages  a  change  v:as 
noted  in  the  nature  of  the  cytopathio  action  of  tne  virus,  dulti- 
nuolaar  cells  with  sharply  vacuolized  protoplasm  appeared  in  the 
culture,  Following  the  administration  of  cultural  material  from 
the  first  -  third  passages  to  monkeys  the  development  of  tumors  was 
observed  regularly.  Materials  from  cultures  of  subsequent  passages 
were  not  aotive.  Continuous  cultures  of  Yaba  virus  could  not  be 
obtained  in  monkey  kidneys.  /3o7  In  a  HeLa  culture  and  in  a  culture 
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Ox’  thick  fibroblasts  the  virus  did  not  multiply  ^5o7-  According 
to  mores  recant  data  /Icj7  tho  Yaba  virus  doos  not  cause  a  ay  to- 
puthic  affect  and  docs  not  multiply  lr>  a  number  of  coll  lines; 

Cheng  line  of  colls  of  human  conjunctiva  and  liver,  the  akin  of 
a  human  embryo  dray,  and  Dog  oalls  of  human  bone  marrow  of 
dcj*man  and  Bhtalberg,  intestinal  cells  of  a  human  embryo  ilenley 
and  dcLa,  Only  in  the  Golk  and  Ward  line  of  monkoy  heart  colls 
was  an  insignificant  increase  in  titer  of  the  virus  noted  in  a 
number  of  oases.  It  was  determined  by  means  of  infeotion  of  mon¬ 
keys  with  successive  dilutions  of  cultural  iuatcrial,  A  oytopathio 
effect  v;as  not  noted  in  a  culture  of  monkoy  heart  /Id/#  The 
authors  also  didn't  note  a  cytopathio  effect  and  multiplication 
of  the  virus  in  primary  cultures  of  monkoy  kidney  and  mice 
embryos  ZW. 

•  jQAperiments  on  the  Infection  of  monkeys,  Since  the  virus 
could  not  bo  maintained  in  vitro  a  method  wa3  developed  for  ti¬ 
tration  of  tho  virus  in  Rhesus  monkeys,  A  teafold  dilution  of 
virus  suspension  from  lO”^  to  10“°  was  applied  to  the  shavod  sur¬ 
face  of  the  skin  on  the  baok.  10  days  after  infeotion  with  dilu¬ 
tions  of  1CT1,  10”  ,•  and  10”°  the  first  tumorous  nodules  ax>peared. 

On  the  55th  day  they  reached  maximum  dimensions  and  necrotic 
changes  appeared  in  them.  By  this  time  the  first  nodulos  appeared 
from  dilutions  of  10“^  and  10“  ,  and  by  the  70th  day  also  from  a 
diluil  n  of  10”6.  In  the  majority  of  tumors  caused  by  the  admin¬ 
istration  of  higher  concentrations  of  virus  massive  necroses  were 
observed  by  this  time.  On  the  80th  day  in  tho  majority  of  tumorous 
nodes  necroses  and  hemorrhages  were  noted.  The  animals  lost  weight, 
ate  poorly,  and  generally  wore  in  poor  condition.  Subsequently 
they* recovered,  but  in  various  sectors  of  the  body  secondary  tumors 
often  a opearod.  Sometimes  fr>o m  three  to  fivo  infectious  cycles 
w<?ru  observed.  New  lesions  dovolox^ed  in  remote  sectors  of  the  body 
at  approximately  the  samo  time  that  complete  resorption  of  the  old 
nodes  was  noted.  In  other  cases  after  resorption  or  the 
tumor  immunity  developed  in  the  monkeys;  now  tumors  no  longer 
appeared  /Ic7.  in  the  experiments  of  Grace  and  associates  /l9/ 

+.*.•*  first  tumors  appeared  .on  Rhesus  monkeys  at  tlie  site  of  adminis¬ 
tration  of  the  virus  approximately  by  the  7th  day.  They  grow  and 
reached  maximum  dimensions  (4-6  cm)  in  1-2  months,  and  then  the 
rapid  reverse  development  of  the  tumors  began.  In  2-5  weeks  after 
infection  neutralizing  and  complement  fixing  antibodios  were  noted 
in  the  blood  of  the  animals  Tho  monkeys  usually  became  immune 

to  a  subsequent  administration  of  the  virus, 

attempts  were  mado  to  cause  malignization  of  tumors  in  monkeys 
I’or  this  purpose  the  skin  of  monkeys  which  had  boon  infected  with 
the  virus  wre  smeared  daily  with  carcinogens  (methylohclanthrens  or 
dibcnzunthraceno )  in  various  concentrations..  Control  animals  nor© 
treated  only  with  solvents  of  carcinogens  -  acetone  or  benzol. 

In  monkeys  which  were  treated  with  oaroinogens  malignization  of 
tumors  was  not  observed.  In  many  cases  regression  of  tumors  bogan 
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in  them  oven  earlier  than  In  animals  of  the.  control  group.  ;ui 
analogous  result  was  obtainod  during  oloctrocnutery  of  the  central 
part  oX’  the  tumor*  This  was  carried  out  aftor  24  hours*  Total 
irradiation  of  tho  raonkoyo  (200  -  400  R)  prior  to  infection  with 
the  viruc  and  treatment  of  the  animals  with  steroid  hormones  diu 
not  tho  nature  of  the  prooeea.  On  monkeys  which  worn  in- 

footed  with  the  Yaba  virus  experiments  were  sot  up  for  testing  a 
number  of  antit-umoral  preparations  (6-marcaptopurino,  5-fluoro- 
uvauil,  5-fluorodooxy pyridine,  5-norcaptouracil,  and  others  )3  The 
were  administered  daily  to  the  animals  subcutaneously,  intra- 
pwrltonoally,  and  intravenously  in  various  doses.  Tho  development 
of  the  tumor-  was  considered  in  the  test  and  control  groups  cf 
monkeys  which  had  rooeived  similar  doses  of  viral  suspension, 
indices  of  notion  for  the  drugs  wore  the  minimum  dosos  of  virus 
which  caused  the  development  of  tumors,  rate  of  duvolopment  of  tho  • 
tutors,  thoir  maximum  dimensions,  and  the  time  for  the  onset  of 
regression*  based  on  all  those  indices  no  significant  differences 
were  noted  between  the  control  and  test  monkeys  ZK7. 

immunity  t.o  the  virus.  With  tumors  caused  by  the  Yobu  virus  • 
the  titers  6x  antibodies  in  the  blood  were  relatively  high.  .. 
correlation  is  observed  between  the  titers  of  complement  fixing 
and  neutralising  antibodies,  Circulating  antivirus  antibodies  are 
effoctivo  in  respect  to  the  prevention  of  tumorous  growth,  but  do 
net  have  an  effect  on  tumors  v/lxich  are  already  establisned.  .initials 
with  rapidly  growing  tumors  and  liigh  titers  of  antibodies  arc  re¬ 
sist' nt.  to  the  administration  of  a  supplementary  dose  of  virus* 

Tho  circumstance  that  the  rapid  growth  of  tumors  may  take  place 
with  high  titers  of  humoral  antibouios  indicates  that  the  antibodiCo 
.s**y  not  react  with  a  virus  which  is  found  within  tho  tumorous  cells. 
Icgdther  with  bhia  they  are  capable  of  inactivating  newly  adminis¬ 
tered  virus.  The  thought  was  .expressed  that  in  the  organism  of  an 
animal  an  equilibrium  is  established  between  the  amount  of  virus 
which  is  liberated  from  tho  damaged  cells  and  the  circulating  anti¬ 
bodies  /I07 •  homo times  the  virus  is  preserved  in  the  cells,  at 
the  same  time  when  the  titer  of  antibodies  In  the  blood  is  reduced 
below  tho  level  which  prevents  the  spreading  of  the  virus  -  then 
the  infection  of  new  sectors  of  the  animal's  body  takes  place;  one 
noi’o  cycle  of  tho  disease  begins.  The  connection  of  the  cyclic 
nature  of  the  disease  only  with  a  disruption  of  the  balance  between 
the  antibodies  circulating  in  the  blood  and  the  amount  of  virus 
liberated  from  the  damaged  cells  has  not  received  complete  experi¬ 
mental  confirmation.  The  administration  of  the  virus  to  monkeys 
at  the  moment  when  after  regression  the  titor  of  hn/ucral  antibodies 
in  them  was  roduceu  to  the  initial  level  did  not  lead  to  the  aOv.l- 
cpment  of  tho  disease  /Xo7*  in  another  experiment  the  adjninictia- 
tlon  of  a  supplementary  nose  of  Tabu  virus  to  monkeys  with  regressive 

tUiS'.re*  but  not  displaying  antibodies  in  tho  blood,  o&useu  the 

development  of  palpable  tumors.  The  rapid  increase  of  titers  of 
antibodies  in  tho  blood  watf  noted  in  the  animals .  Tho  tumors  reached 
a  siae  of  0.5  -  1  cm  in  diameter  .  A  certain  contradictory 


nature  in  the  results  or  the  iramunologioal  experiments  mainly 
indicates  that  other  factors  may  interfere  in  the  prooeoo  (factors 
of  tissue  resistance,  change  in  the  state  of  the  virus,  etc.). 
a  study  of  the  dynamics  of  accumulation  of  antibodies  in  tho  blood 
of  animals  which  were  infected  with  the  virus  shov/ed  that  the 
amount  of  antibodies  in  the  blood  increases  rapidly  and  reaches 
a  maxixaun  on  the  14-Slst  day.  Tho  antibodies  remain  at  this 
level  until  the  tumor *is  resorbod.  After  regression  of  the  tumor 
the  tltors  of  antibodies  is  reduced  or  antibodies  oannot  be 
detected  at  all;  they  disappear  from  the  blood  stream.  The  same 
takes  place  after  removal  of  the  tumor.  The  duration  of  immunity  , 
during  Infection  with  Y&ba  virus  is  not  great* 

For  clearing  up  the  antigenic  specificity  of  the  Yaba  virus 
crocs  experiments  v/ero  set  up  with  the  vaccine  virus  and  the  virus 
of  monkey  pox  ^3,  3 2j7*  In  monkeys  which  were  immuno  to  this 
virus  typical  lesions  developed  following  the  administration  of 
Yaba  virus  to  them.  Synomolgua  monkeys,  which  were  resistant  to 
the  agent  of  infectious  pustular  dermatitis  of  monkeys  (Orf-firus), 
wore  sensitive  to  the  Yaba  virus  /2&t  367. 

Species  apoclficity  of  the  virus*  For  clearing  up  speoies 
specificity  whe  virus  was  administered  to  newborn  and  adult  dogs, 
cats,  rabbits,  guinea  pigs,  hamsters,  rats  (Wistar,  Fischer  344), _  ' 
and  mice  (lCR/Iia,  C57,  C3Ut).  The  material  (homogenates  or 
cell-lcss  filtrates  of  the  tumor)  was  administered  to  the  test 
animals  intravenously,  subcutaneously,  intraperitoneally,  intra- 
nasally,  and  in  the  brain*  No  characteristic  lesions  appeared 
/i6/*  Only  comotimoa  at  the  site  of  administration  minute  conden¬ 
sations  were  observed.  Those  consisted  of  inflammatory  elements* 

Administration  of  virus  filtrates  into  the  vitelline  sac  or 
on  the  chorioallantoic  membrane  of  developing  chick  embryos  also_ 
did  not  lead  to  the  multiplication  of  the  virus.  liaterial  from 
these  eggs  did  not  cause  tumors  in  monkeys  /XO,  19,  3C>7* 

„  V.ubcutanoous  transplantation  of  cellular  homogenates  from 
timers  on  Rhesus  monkeys  to  other  species  of  monkeys  was  successful 
in  a  number  of  cases*  All  these  species  of  monkeys  were  then  tested 
for  susceptibility  to  the  administration  of  cell-less  viral  material, 
Ainu to  inflammatory  nodules  appeared  on  monkeys  of  mar^f spccie3,  but 
they  disappeared  rapidly.  The  monkeys  were  admitted  as  su3coptiblo 
to  the  virus  only  in  tlu.  case  that  the  lesions  reached  dimensions 
of  no  lc3s  than  0.5  cm  in  diameter,  had  the  characteristic  histolog¬ 
ical  structure,  did  not  resorp  in  the  course  of  no  less  than  3 
weeks,  and  during  subinoculation  with  cellular  homogenato  caused 
the  development  of  tumors  in  other  monkeys.  The  virus  caused 
tumors  (histiocytoma)  in  iiacaca  mulatta  (Rhesus),  hacaca  irus 
(Cynoruolgus } ,  and  Aacaca  nemistrinus.  In  green  marmosets 
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(Cercoplthecus  aothiops)  tumors  developed  after  a  lengthy  lutont 
period  and  reached  maximum  in  16-20  weeks  after  infection,  in 
m&ny  speoies  of  -ifrioan  and  South  American  wonkoys  the  virus  did  not 
cause  the  development  of  tumors* 

auldemioloRy  of  the  disease.  For  studying  the  paths  of 
aproadlng  of1  the  disease  monkeys  which  were  1  nfeoted  with  tho  virus 
were  kept  for  5  yoare  in  the  aamo  installation  with  2b0  hoalthy 
noninfooted  monkeys.  Contact  outbreaks  of  infootion  wore  not  ob¬ 
served.  In  another  experiment  Infected  and  control  animals  wore 
jylnocd  In  tho  some  cage.  No  illnoss  was  noted  in  the  control 
animals  fi-O?*  It  oftn  be  conjectured  that  the  "outbreak"  of  the 
disease  whioh  was  observed  in  1957  in  Yaba  was  eonnoctod  with  the 
spreading  of  tho  virus  by  an  inseot  carrier. 

Infection  in  man,  baring  infection  of  monkeys  with  the  virus 
one  of  "tho  workers  accidently  pricked  his  thumb  with  a  needle  which 
w&3  contaminated  with  virus.  At  the  sito  of  the  pricking  an  insig¬ 
nificant  reddoning  appeared;  it  thon  passed  away.  For  4  months 
no  signs  of  dai-iage  to  the  tissue  were  notod,  but  thon  on  tho  finger 
at  the  site  of  tho  pricking  a  tumorous  nodule  appeared.  It  grew 
rapidly  and  a  jon  roaohod  2  cm  in  diameter.  The  tumor  was  removed. 
Hictologioally  it  was  no  different  than  the  tumors  in  monkeys. 

Growth  of  complement  fixing  antibodies  to  the  virus  was  noted  in 
the  blood.  Over  a  poriod  of  2  years  after  removal  of  the  nodule  - 
no  manifestations  of  the  disease  wore  observod  in  this  worker 

£0,  ljj7. 

Cell-les3  filtrates  from  tumors  of  monkoys  was  administered 
to  6  volunteers  with  incurable  cancer.  After  5-7  days  in  all  of 
them  palpablo  nodules  developocl  which  grew  slowly  until  they  reached 
2  cm  in  diameter.  From  this  moment  they  bogan  to  rosorb  rabidly. 

The  histological  structure  of  the  tumors  from  volunteers  repeated 
exactly  the  structure  of  turners  In  monkeys.  Proliferative  reactions 
to  tho  virus  In  man  wore  less  expressed  than  in  monkeys  and  resorp¬ 
tion  proocodod  rapidly.  The  virus  was  isolated  easily  from  the 
tumors  which  developed  in  tho  volunteers  and  was  passaged  serially, 
suspensions  and  cell -less  filtratos  from  tumorous  nodules  which  were 
removed  fro:r.  tho  volunteers  caused  the  characteristic  tumors  in 
other  vcluntoers  and  in  monkeys.  Titration  of  the  virus  confirmed 
that  it  multiplied  in  the  organism  of  man.  Complomont  fixing  anti- 
bodios  were  revouled  in  the  blood  of  volunteers. 


in  general  the  titer3  of  antibodies  in  man  wore  lower  than 
in  monkeys  ,  but  the  amount,  of  virus  administered  was  also 

considerably  loss.  Antibodies  were  revealed  in  volunteers  In  throe 
successive  intraout-aueous  passages.  These  were  carried  out  both 
with  cell-less  filtratos  and  tumorous  suspensions,  maoh  material 
was  administered  to  a  volunteer  in  three  sootlons  of  the  arm. 


Tumors  developed  in  various  periods  (10-17  days)  in  all  the  sectors  •- 
in  all  ccaos  it  was  possible  to  isolated  the  virus  from  thorn  /2o/. 

Tims  it  was  proven  that  monkey  tuiaoroua  virus  can  multiply 
and  cause  the  growth  of  tumors  In  man. 

The  study  of  Yaba  virus  and  the  losions  caused  by  it  began 
recently.  Further  study  will  bring  now  interesting  data. 
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